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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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7) D Claim(s) is/are objected to. 
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DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1. Claim 3 recites the limitation "frequency divider" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1, 4-5, 9-10 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Griffith et al. ("Griffith"; U.S. Patent Number 6,078,628). 

Regarding claim 1, Griffith discloses an amplification system for a radio 
transmitter (abstract, column 2) comprising: 

a processing subsystem which determines envelope information and 
phase information from a baseband input signal (abstract, column 2), 
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a phase modulator which generates a substantially constant amplitude 
signal having phase determined by the phase information (abstract, column 2), 

an envelope modulator which generates an amplitude modulation signal 
determined by the envelope information (abstract, column 2), and an amplifier 
which generates an output signal from the constant amplitude signal, and the 
amplitude modulation signal (abstract, column 2), and wherein the phase 
modulator includes a quadrature modulator (figures 2A-2B, 3A, see also 
descriptions). 

Regarding claims 4-5, Griffith further teaches the processing subsystem 
modifies the envelope information according to Cartesian feedback from the 
output signal from the amplifier and the processing subsystem modifies the 
phase information according to Cadesian feedback from the output signal from 
the amplifier (column 4, lines 52-67, figure 3A). 

Regarding claim 9, this claim specifies the digital subsystem in addition to 
the limitations specified in claim 1 . The digital subsystem is also taught by Griffith 
(column 2, ."digital filters", claim 2). Therefore, claim 9 is rejected for the same 
reasons as given in the rejection of claim 1 . 

Regarding claim 10, Griffith further teaches the Cartesian feedback 
(column 4). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 2, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Griffith et al. ("Griffith"; U.S. Patent Number 6,078,628). 

Regarding claim 2, Griffith discloses the invention but does not explicitly 
disclose that the envelope modulator includes a pulse width modulator. 
However, pulse width modulation technique is a well known modulation 
technique and would, have been obvious for a person of ordinary skill in the art 
to use a pulse width modulator since it is the most efficient form of envelope 
remodulation by varying the power supply voltage to the power amplifier. This is 
also known as high-level amplitude modulation (AM), and is most efficiently 
accomplished by means of pulse width modulation. 

Regarding claim 8, Griffith discloses the invention but does not explicitly 
disclose that the amplifier is part of the phase modulator. However, phase 
modulator can be very small when made from semiconductor materials, such as 
InP and GaAs, and can be easily integrated with driving RF amplifiers on the 
same chip and the Examiner takes Official notice of such integration so that the 
circuitry can be minimized. 

4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Griffith et al. ("Griffith"; U.S. Patent Number 6,078,628) in view of Kahn ("Kahn"; 
U.S. Patent Number 4,194,154). 
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Regarding claim 7, Griffith discloses the invention but does not disclose 
that the processing subsystem pre-distorts the phase modulation of the output 
signal by modifying the phase information. 

In an analogous art, Kahn teaches the method and means for 
compensating for the limited bandwidth of antennas and antenna coupling 
networks and other high powered modulated wave equipment characterized by 
generating a modulated wave at a relatively low power level, passing the 
modulated wave through circuitry which imparts the required envelope and phase 
modulation to the modulated wave to compensate for said limited bandwidth 
characteristics and then amplifying the resulting wave in amplifiers which 
substantially maintain the said imparted envelope and phase modulation and 
which feed the limited bandwidth equipment. Kahn further teaches the steps of 
pre-distorting the phase modulation of the output signal by modifying the phase 
information (columns 5-6, specifically lines 60-66 of column 5). 

Therefore, it would have been obvious to one of ordinary skill in the art, at 
the time the invention was made to use, within the system of Griffith, the pre- 
distorting of the phase modulation of the output signal by modifying the phase 
information, as taught by Kahn, so as to provide a substantially linear 
amplification characteristic over the operating range of the arrangement. 

5. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Griffith et al. ("Griffith"; U.S. Patent Number 6,078,628) in view of Perthold et al. 
("Perthold"; U.S. Patent Number 6,314,142). 
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Regarding claim 11, Griffith discloses the invention but does not disclose 
that the digital processing subsystem pre-distorts at least one of the phase 
modulation and envelope modulation of the output signal according to the 
Cartesian feedback. 

In an analogous art, Perthold teaches the pre-distortion for a non-linear 
transmission path in the high frequency range (abstract). 

Perthold further teaches the pre-distortion of at least one of the phase 
modulation and envelope modulation of the output signal according to the 
Cartesian feedback (column 7, specifically lines 30-55). 

Therefore, it would have been obvious to one of ordinary skill in the art, at 
the time the invention was made to use, within the system of Griffith, the pre- 
distorting of the envelope modulation of the output signal according to the 
Cartesian feedback, as taught by Perthold, in order to reduce the power amplifier 
non-linearities. 

6. Claims 6, 12-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Griffith et al. ("Griffith"; U.S. Patent Number 6,078,628) in view 
of Cox et al. ("Cox"; International Application number WO 97/30521). 

Regarding claim 12, Griffith discloses an amplification system for a radio 
transmitter comprising: 

a digital processing subsystem which determines envelope information 
and phase information from a baseband input signal (abstract, columns 2-4); 
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a phase modulator which generates a substantially constant amplitude 
radio frequency (RF) signal having phase determined by the phase information 
(abstract, columns 2-4); an envelope modulator which generates an amplitude 
modulation signal determined by the envelope information (abstract, columns 2- 
4); an amplifier which generates an RF output signal from the constant amplitude 
signal and the amplitude modulation signal (abstract, columns 2-4). 

However, Griffith does not disclose a pre-distorter in the digital processing 
system that distorts at least one of the phase information and the envelope 
information according to feedback from the output of the amplifier. 

In an analogous art, Cox teaches a linear transmitter using pre-distortion 
(abstract), Cox further teaches the pre-distortion that distorts of at least one of 
the phase modulation (page 3, line 27 to page 5 line 9). 

Therefore, it would have been obvious to one of ordinary skill in the art, at 
the time the invention was made to use, within the system of Griffith, the pre- 
distorting of the envelope modulation of the output signal according to the 
feedback, as taught by Cox, in order to reduce the power amplifier non- 
linearities. 

Regarding claim 13, Cox further discloses that the pre-distorter is coupled 
to the phase modulator (figure 1, see detailed description). 

Regarding claim 14, Cox further discloses that the feedback includes 
inphase and quadrature components derived from the output of the amplifier 
(figure 1, see description). 
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Regarding claim 6, Cox further teaches that processing subsystem pre- 
distorts the phase modulation of the output signal according to the envelope 
information and feedback from the output signal (pages 3-5, see also figure 1). 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Sonny TRINH whose telephone number is 
703-305-1961. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Ed URBAN can be reached on 703-305-4385. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
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